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Supplementary Fig. 1. Sensitivity does not change in the legs contralateral  to pain 
induction and CCPA / acupuncture application. (a) Effect of CCPA (0.1 mM, 20 µl) 

after CFA on the sensitivity to the mechanical allodynia and (b) thermal hyperalgesia 

measured on the contralateral leg of wildtype (WT, black) and A1 receptor knockout 

(A1RKO, red) mice (Tukey-Kramer test compared WT and A1RKO at each time point, 
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n=5–9). (c) Effect of CCPA after ligation of the ischias nerve on sensitivity of the 

contralateral leg to mechanical and (d) thermal hyperaogesia in WT and A1RKO mice 

(**; p<0.01, Tukey-Kramer test compared WT and A1RKO at each time point, n=6). The 

sensitivity of the ipsilateral leg is shown in Fig. 2a–d. (e) Effect of acupuncture after CFA 

on sensitivity of the contralateral leg to mechanical and (f) thermal stimulation in WT and 

A1RKO mice with from inflammatory pain after injection of CFA, tested at day 4 (Tukey-

Kramer test compared WT and A1RKO at each time point, n=5–9). (g) Effect of 

acupuncture after ischias nerve ligation on sensitivity of the contralateral leg in response 

to mechanical, and (h) thermal stimulation in WT and A1RKO mice (**; p<0.01, Tukey-

Kramer test compared WT and A1RKO at each time point, n=6). The sensitivity of the 

ipsilateral leg is shown in Fig. 3a–d. (i) Effect of deoxycoformycin (50 mg/kg ip) in a 

model of inflammatory pain before and after acupuncture on sensitivity of the 

contralateral leg to mechanical, and (j) thermal stimulations (Tukey-Kramer test 

compared to before acupuncture, n=6–10). The sensitivity of the ipsilateral leg is shown 

in Fig. 4d–e. (k) Effect of deoxycoformycin (50 mg/kg ip) in a model of neuropathic pain 

before and after acupuncture on sensitivity of the contralateral leg to mechanical, and (l) 
thermal stimulations (Tukey-Kramer test compared to before acupuncture, n=5). The 

sensitivity of the ipsilateral leg is shown in Fig. 4f–g. 
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Supplementary Fig. 2. Injection of the A1 receptor agonist CCPA is not effective 
when given to the contralateral leg to locus of inflammatory or neuropathic pain. 
Moreover, injection of saline in the ipsilateral leg has no anti-nociceptive effect. 
(a) CCPA (0.1 mM, 20 µl) injected in the Zusanli point of contrralateral leg had no effect 

Nature Neuroscience: doi:10.1038/nn.2562



on mechanical and thermal hypersensitivity evoked by inflammatory pain in both 

ipsilateral and contralateral legs. (b) CCPA (0.1 mM, 20 µl) injected in the Zusanli point 

of contrralateral leg had no effect on mechanical and thermal hypersensitivity evoked by 

neuropathic pain in both ipsilateral and contralateral legs (*; p<0.05, Tukey-Kramer test 

compared to before CCPA, n=4). (c) Likewise, vehicle saline (20 µ l) injected in the 

ipsilateral Zusanli point had no effect on mechanical and thermal hypersensitivity evoked 

by inflammatory pain. (d) Saline injected in the ipsilateral Zusanli point had no effect on 

mechanical and thermal hypersensitivity evoked by neuropathic pain (*; p<0.05, Tukey-

Kramer test compared to before injection, n=4). 
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Supplementary Fig. 3. Insertion of the acupuncture needle in the Zusanli point 
alone without subsequent stimulation does not alter pain sensitivity. The 

acupuncture needle was inserted in the Zusanli point and remained for 30 min, but not 

intermittently rotated every 5 min (Tukey-Kramer test compared to before acupuncture, 

n=4). 
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Supplementary Fig. 4. Mice with deletion of A2A receptor expression exhibit, 
similar to WT mice, reduce hypersensitivity to pain following injection of CCPA or 
acupuncture. (a) Effect of CCPA (0.1 mM, 20 µl) injected in Zusanli point on mechanical 

and thermal hypersensitivity in A2A receptor KO mice (A2ARKO) with inflammatory pain, 

and (b) with neuropathic pain. (c) Effect of acupuncture on mechanical and thermal 

hypersensitivity in A2ARKO mice with inflammatory pain, and (d) with neuropathic pain 

(*; p<0.05, **; p<0.01, Tukey-Kramer test compared to before CCPA, n=7–8). 
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Supplementary Fig. 5. Dephosphorylation of AMP is the rate-limiting step in 
extracellular generation of adenosine. (a) Muscle/subcutis tissue sections harvested 

below Zusanli acupoint were incubated in a phosphate-free Ringer solution. Samples of 

the bath solution were collected at 0, 5, 15, and 30 min to calculate the rate of 

phosphate production. Phosphate accumulated with a rate of 0.428±0.046 µM/mg/min 

when 1 mM ATP was added as substrate, whereas addition of AMP (1 mM) produced 

phosphate at a rate of only 0.043 ± 0.005 µM/mg/min (n = 3), indicating that AMP 

dephosphorylation is the rate limiting step in production of adenosine. (b) 
Immunohistochemistry for prostatic acid phosphatase (PAP) in skeletal muscle. Primary 

antibody was not added in empty controls (lower panel). Black arrows indicate positive 

staining. Space bar, 50 µm. (c) Immunohistochemistry for ecto-5’-nucleotidase CD73 

shows lack of CD73 expression in skeletal muscle. CD73 KO mice were used as 

negative control (lower panel), whereas striatum in a coronal brain section was used as 

positive control (right panel). Space bars, 50 µm. (d) Effect of a CD73 inhibitor AOPCP 

(500 µM) and a PAP inhibitor Molybdate (500 µ M) on phosphate production from 

sections of muscle/subcutis tissue harvested below the Zusanli point with 1 mM AMP for 

45 min (*; p<0.05, Tukey-Kramer test compared to control, n=3–8). Of note, AOPCP 

(100 µM) potently inhibited the accumulation of adenosine when 1 mM AMP was added 

to coronal brain slices to 4.7±2.2% compared to control production without AOPCP (n = 

3, p< 0.01, student t-test). Similarly, brain slices prepared from mice with a deletion of 

CD73 (CD73 KO) exhibited a reduced adenosine production, when compared to 

littermate controls (2.09±0.93% of control, n = 3, p< 0.01, student t-test) in presence of 

AMP (1 mM).   
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Supplementary Fig. 6. Deoxycoformycin alone does not alter the pain 
hypersensitivity in the absence of acupuncture. (a) Mechanical hypersensitivity 

evoked by CFA injection before and after administration of deoxycoformycin (50 mg/kg, 

ip). (b) Thermal hypersensitivity evoked by CFA injection before and after administration 

of deoxycoformycin (t-test compared before and after deoxycoformycin, n = 5). (c) 
Mechanical hypersensitivity evoked by nerve ligation before and after administration of 

deoxycoformycin. (d) Thermal hypersensitivity evoked nerve ligation before and after 

administration of deoxycoformycin (t-test compared before and after deoxycoformycin, n 

= 5). 
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